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(57) ABSTRACT

A bearing arrangement for a roll of a rolling mill stand
includes a bearing for supporting a roll neck, a hydraulic
device for securing the bearing on the roll neck and having a
hydraulic piston supported against the roll neck, and a
hydraulic cylinder displaceable relative to the hydraulic pis-
ton, the hydraulic piston having an outer thread on which a
circular nut having a circular base body 1s screwable for
supporting the hydraulic cylinder with respect to the hydrau-
lic piston, with the nut having a circular projection extending
coaxially with the circular base body and completely attached
to the circular base body.

11 Claims, 3 Drawing Sheets
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BEARING ARRANGEMENT FOR A ROLL OF
A ROLLING MILL STAND

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a bearing arrangement for
supporting a neck of a roll of a rolling mill stand.

2. Description of the Prior Art

The prior art discloses a number of bearing arrangements
tor rolls of rolling mill stands. Thus, German Patent DE 1 254
108 discloses a bearing arrangement 1n which an axial bear-
ing rotatably supports a neck of aroll. A circular nut, which 1s
screwed on a neck extension provided with an outer thread,
fixes the axial bearing 1n the axial direction. The fixation 1s
clifected with a circular shoulder of the circular nut that
presses the axial bearing against a stop in form of a sleeve
ring. The circular nut has an outer circular shoulder for inter-
action with a circular shoulder of a housing ring of the axial
bearing upon a reverse rotation of the circular nut for dis-
mounting of the axial bearing from the roll neck. Thereby, the
axial bearing 1s mechanically released by axial forces trans-
mitted by the thread. For releasing the nut traditionally a
crane cable 1s used, which 1s dubious, however, from a tech-
nical point of view. Besides, with release or mounting of the
nut with a crane cable, axial forces applied to the axial bearing,
by the circular nut or its circular shoulder, cannot be precisely
adjusted.

In order to avoid the above-mentioned drawbacks, for
some time, another bearing arrangement 1s used which 1s

shown 1n FIG. 3 (see “New Developments for a Move Cost-
Effective Application of Morgoil-Bearings in Modern Flat

Rolling Mills” by K. Roeingh and W. Schetlel, reprint of a
paper presented at SARUC 2000 Conference 1n Vanderbil-
park, South Africa, on Oct. 5, 2000; presenter-SMS Demag,
AG, Eduard-Schloemann-Strasse 4, Duesseldort, Germany).
With this bearing arrangement, an axial bearing 110 1is
secured onarollneck 210 of aroll 200 with a hydraulic device
120. The hydraulic device 120 has a hydraulic piston 122 and
a hydraulic cylinder 124 displaceable relative to each other.
The fixation of the bearing 110 1s effected by pressing the
bearing with the hydraulic cylinder 124 1n the direction of roll
camber against a stop 30 1n form of sleeve ring. The hydraulic
piston 122 1s supported, 1n the axial direction, mechanically
against the roll neck 210. On the hydraulic piston 122, an
outer thread 123 1s provided. A circular nut body 132 of a
circular nut 130 1s screwed on the thread 123. The circular nut
serves as a stop for the hydraulic cylinder 124 when it 1s
pressed against the circular nut 130 as a result of application
of axial forces which can be generated during operation of the
roll.

Very large axial forces, which are generated during a roll-
ing process 1n the form of an inclined take-off force that, with
a radially acting rolling force, total separating force TSE/2,
acts, as a partial component of the rolling force, on a conical
portion 210a of the roll neck 210. This inclined take-off force
F ., 1s transmitted to the roll neck 210 by the neck sleeve 320,
the opposite stop, 1.¢., the sleeve ring 300, the axial bearing
110, the hydraulic cylinder 124, the circular nut 130, and the
hydraulic piston 122. In addition to the inclined take-off force
F,; an additional axial force component 1s generated at a
so-called cross-rolling, 1.e., at joggling of the rolls. This axial
force component can act in the same direction as the inclined
take-off force or 1n the opposite direction. The sum of the
inclined take-oif force, which 1s generated as a result of
cross-rolling, will be referred to simply as axial force.

10

15

20

25

30

35

40

45

50

55

60

65

2

The axial force, 1t 1t 1s not absorbed, as will be described, 1n
the following sentence, causes displacement of the axial bear-

ing 110 and the hydraulic cylinder 124 away from the roll.
However, the axial force 1s absorbed by the circular nut 130
which, 1n turn, 1s supported, via the outer thread 123 of the
hydraulic piston 122, against the hydraulic piston 122 that, in
turn, 1s supported against the roll neck 210. In thus way, the
axial force 1s transmitted to the roll neck and 1s absorbed
thereby.

As a result of the hydraulic cylinder 124 being pressed,
without being actuated, by axial forces against the circular nut
130, the nut 130 15 pushed back, as shown 1n FIG. 4. This 1s
disadvantageous. The reverse push means that a bending or
reverse torque acts on the nut, which results 1 that the nut
partially looses contact with the outer thread on which the nut
1s screwed on. This means that the contact surface of a thread
pitch between the circular nut and the hydraulic piston 122 1s
reduced. This again results 1n the remaining thread contact
surface becoming more loaded by the remaining axial force
component, which, with time, leads to the distortion of the
thread and thereby to the elimination of the ability of the neck
roll to absorb the acting axial force.

Proceeding from this state of the art, the object of the
invention 1s to so modily the known bearing arrangement for
aroll of a rolling mill stand that transmission of the axial force
from the hydraulic cylinder to the hydraulic piston by the
circular nut 1s insured even at large axial forces, 1.e., at a large
reverse torque produced by the axial forces.

SUMMARY OF THE INVENTION

This an other objects of the present invention, which waill
become apparent herebelow, are achieved by providing bear-
ing arrangement ol the type described above 1n which the
circular nut has a circular projection extending coaxially with
the circular base body and completely attached to the circular
base body.

With a circular projection which 1s provided according to
the present invention and which, advantageously, 1s attached
to the base body of the circular nut in the peripheral region of
the base body, circular nut formed of the base body and the
projection, has a noticeably greater bending stifiness.
Because of the large bending stifiness, the reverse pulling of
the circular nut, 1.e., local movement backward of separate
windings of the thread under a load, occurs to a much smaller
degree. It 1s further to be pointed out that the load remains
substantially the same over the entire width of the thread. As
a result greater axial forces can be diverted to the roll neck by
the circular nut and the hydraulic piston.

The circular nut can only be released when the hydraulic
cylinder 1s pressed against the circular nut not by axial forces,
1.€., 1n a non-operational condition of the roll. For releasing
the circular nut, firstly, hydraulic pressure 1s built up in the
hydraulic cylinder, whereby the cylinder 1s displaced toward
the bearing, so that the circular nut 1s relieved of axial forces
and can be rotatated 1n the opposite direction. However,
finally, the hydraulic cylinder 1s again displaced 1n the direc-
tion of the circular nut, whereby the gap between the circular
nut and the hydraulic cylinder or the cylinder cover 1s closed
again. In this operational condition, 1n the state of the art, the
danger of injury of the operator’s finger exists, in particular,
the operators finger, could be jammed 1n the gap. With the
inventive projection, which at least partially overlaps the
hydraulic cylinder, the annular gap 1s covered and i1s not
accessible for radially engaging objects, 1n particular, a fin-
ger. The danger of injury has already been recognized 1n the
prior art. That 1s why 1n the prior art, the circular nut has a
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circular protective sheet which 1s welded, e.g., by tack weld-
ing, to the outer diameter of the circular nut. However, this
circular protective sheet 1s not completely attached to the base
body of the circular nut in distinction from the claimed pro-
jection. The protective sheet 1s spot-welded to the base body
and, therefore, because of its very small thickness, does not
contribute to the increase of the bending stifiness of the cir-
cular nut.

The language “completely attached” means that no slight-
est intermediate space or parting line exists between the cir-
cular projection and the base body of the circular nut. Rather,
this language means that the projection 1s fixedly attached to
the base body along its entire radial cross-sectional surface,
¢.g., welded thereto.

According to the preferred embodiment of the invention,
the circular nut with the base body and the projection 1s
formed as a solid one-piece part.

Advantageously, the transition region between the projec-
tion provided on the periphery of the base body and the base
body 1s freely rotatable relative to the roll neck. With the
freely rotatable transitional region, the region of application
of the axial forces applied to the circular base body 1s limited
to a region 1n the vicinity of the outer thread of the hydraulic
piston. Thereby, advantageously, the reverse torque and the
load on the thread are reduced.

According to an advantageous embodiment of the bearing
arrangement according to the present invention, a radial
extension of the circular base body amounts to 0.95-1.4 of 1ts
axial extension, a thickness of the projection amounts to
0.05-0.5 of the axial extension of the circular base body, and
a rat10 of an axial extension of the projection to its thickness
amounts to 1.8-8.

The novel features of the present invention, which are
considered as characteristic for the invention, are set forth in
the appended claims. The invention itself, however, both as to
its construction and 1ts mode of operation, together with
additional advantages and objects thereot, will be best under-
stood from the following detailed description of preferred
embodiment, when read with reference to the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings show:

FIG. 1 a cross-sectional view of a bearing arrangement
according to the present invention;

FIG. 2 a cross-sectional view of a detail of the bearing
arrangement according to the present invention;

FI1G. 3 a cross-sectional view of a prior art bearing arrange-
ment; and

FIG. 4 a cross-sectional view of a detail of the prior art
bearing arrangement with a circular nut 1n a loaded condition.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

A bearing arrangement 100 for a roll of a rolling mill stand,
which 1s shown 1n FIG. 1, includes a bearing 110 for support-
ing a roll neck 210 and a hydraulic device 120. The hydraulic
device 120 includes a hydraulic piston 122 supported, 1n an
axial direction, against a flank X of the roll neck 210, and a
hydraulic cylinder 124 displaceable relative to the hydraulic
piston 122. The hydraulic cylinder 124 serves for mounting,
and dismounting of the bearing 110, e.g. an axial bearing or
roller bearing, on or from the roll neck 210. The securing of
the bearing 110 occurs with the hydraulic cylinder 124 press-
ing the bearing 110, 1n a non-operational condition of the roll,
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against a stop 1n form of a sleeve ring 300 (see FIG. 3). The
pressure direction 1s designated 1n FIG. 1 with the letter D and
1s opposite the direction of axial forces A generated during the
roll operation and which push the bearing 110 from the roll
neck.

The term “hydraulic cylinder 124 does not differentiate,
within the scope of the present invention, between the cylin-
der main body 124qa and the cylinder cover 124b. Rather, the
combination of both parts, as shown 1n FIG. 1, forms the
hydraulic cylinder.

For limiting an axial displacement of the bearing 110 and
of the hydraulic cylinder 124 during the roll operation, there
1s provided on a side of the hydraulic cylinder 124 remote
from the bearing 110, a stop 1n form of a circular nut 130. The
circular nut 130 or its circular base body 132 1s screwed on an
outer thread 123 of the hydraulic piston 122. The circular nut
130 serves for diverting axial forces which are transmitted
thereto through the neck sleeve 320, the sleeve ring 300, the
bearing 110, and the hydraulic cylinder 124, to the flank X of
the roll neck 210 via the outer thread 123 of the hydraulic
piston 122 and the hydraulic piston 122 1itself. As a result of
application of the axial forces, which act in the direction A, to
the circular nut 130, the nut 130 1s subjected to a bending or
reverse torque, as indicated with an arrow 1n FIG. 4.

In order to be able to better withstand the action of the
reverse torque and, in particular, to provide as optimal as
possible contact with the hydraulic cylinder 124 via the outer
thread 123, the circular nut 130 1s formed, according to the
invention, with a high bending stifiness. This 1s 1nsured,
according to the invention, by provision of a projection 134
that, preferably, 1s provided on a periphery of the circular nut
130 coaxially therewith and that overlaps the hydraulic cyl-
inder 124 or, in particular, the cylinder cover 1245, at least
partially. In this way, a very narrow circular space or con-
structional space between the hydraulic cylinder 124 or the
cylinder cover 1246 and the housing 110 of the bearing
arrangement can be optimally used. The provision according
to the mvention, of the projection on the periphery of the
circular nut 130, as shown 1n FIG. 1, permits to increase the
bending stifiness of the circular nut 130 at a smallest height of
the circular nut 130.

Advantageously, the transmission region between the pro-
jection 134 and the circular base body 132 of the circular nut
130 1s provided on an 1nner side of the circularnut 130, 1.e., on
the side adjacent to the roll neck 210 and which 1s freely
rotatable with respect to the roll neck 120, as can be seen 1n
FIG. 1. As a result of free rotation, the engagement region for
axial forces 1s spaced from the periphery of the circular nut
130 and 1s limited to a circular engagement region Y 1n the
vicinity of the outer thread 123 of the hydraulic piston 122. In
this way, the reverse torque i1s reduced, and tension in the
thread 123 1s further minimized. The force locking 1s opti-
mally diverted to the outer thread 123.

According to the mvention, the projection 134 i1s com-
pletely attached to the circular base body 132 of the circular
nut 130. Ideally, the projection 134 1s formed with the circular
base body 132 as a one-piece element 1n order to achieve an
optimal 1ncrease of the bending torque.

With reference to FI1G. 2, an advantageous dimensioning of
the circular nut 130 with respect to achieving a smallest
constructional height while insuring, sitmultaneously, a maxi-
mal bending stifiness will be described.

It 1s advantageous, when the axial extension of the projec-
tion 134 1s greater, preferably, twice as large as the thickness
d of the projection 134. On the other hand, the axial extension
1 of the projection 134 should be smaller than the axial
extension L of the circular base body 132 of the circular nut
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130. The thickness d of the projection 134 1s preferably
smaller than the axial extent L of the circular base body 132.
It 1s particularly advantageous when the radial extension H2
of the circular nut 130 corresponds to the sum of the axial
extension L of the circular base body 132 and the thickness d
of the projection 134. It 1s further advantageous when the ratio
of the thickness d of the projection 134 to the axial extent L of
the circular base body 132 amounts to about 4, and the ratio of
the axial extension 1 of the projection 13 to the thickness d of
the projection 134 1n the radial direction amounts to about 2.
The above-discussed dimensions of the circular nut 130 or the
projection 134 with respect to the circular base body 132 can
be realized separately or in combination.

Though the present invention was shown and described
with references to the preferred embodiment, such 1s merely
illustrative of the present invention and 1s not to be construed
as a limitation thereolf and various modifications of the
present invention will be apparent to those skilled 1n the art. It
1s therefore not intended that the present invention be limited
to the disclosed embodiment or details thereof, and the
present invention includes all variations and/or alternative
embodiments within the spirit and scope of the present inven-
tion as defined by the appended claims.

What 1s claimed 1s:

1. A bearing arrangement for a roll of a rolling mill stand,
comprising:

a bearing for supporting a roll neck;

a hydraulic device for securing the bearing on the roll neck
and having a hydraulic piston supported against the roll
neck and provided with an outer thread, and a hydraulic
cylinder displaceable relative to the hydraulic piston;
and

a circular nut having a circular base body screwable on the
outer thread of the hydraulic piston and a circular pro-
jection extending coaxially with the circular base body,
completely attached to the circular base body and over-
lapping the hydraulic cylinder for supporting the
hydraulic cylinder with respect to the hydraulic piston.
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2. A bearing arrangement according to claim 1, wherein the
circular nut with the projection and the circular base body 1s
formed as a one-piece part.

3. A bearing arrangement according to claim 1, wherein the
projection has an axial extension greater than a thickness
thereof

4. A bearing arrangement according to claim 3, wherein the
axial extension of the projection 1s two times greater than the
thickness thereof.

5. A bearing arrangement according to claim 1, wherein the
projection has an axial extension which 1s smaller than an
axial extension of the circular base body.

6. A bearing arrangement according to claim 1, wherein the
projection has a thickness which 1s smaller than an axial
extension of the circular base body.

7. A bearing arrangement according to claim 1, wherein:

a radial extension of the circular base body amounts to

0.95-1.4 of an axial extension thereof;

a thickness of the projection amounts to 0.05-0.5 of the

axial extension of the circular base body; and

a ratio of an axial extension of the projection to the thick-

ness thereof amounts to 1.8-8.

8. A bearing arrangement according to claim 1, wherein the
projection 1s provided on a periphery of the circular base
body.

9. A bearing arrangement according to claim 8, wherein a
transition region between the projection provided on the
periphery of the circular base body and the circular base body
1s Treely rotatable relative to the roll neck.

10. A bearing arrangement according to claim 1, wherein
the projection at least partially overlaps the hydraulic cylin-
der.

11. A bearing arrangement according to claim 1, wherein
the circular projection is attached to the circular base body 1n
a peripheral region of the circular base body.
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